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(54) Image processing device, image processing method and computer program therefor

(57)  Animage processing device changes a size of
original image represented by an original image data to
create size-changed image data representing a size-
changed image and outputs the size-changed image da-
ta to an output device. The image processing device has
an image size determination unit determines a target im-
age size based on a ratio of a predetermined standard
character size to a character size regarding character

data included in the original image data and based on an
image size of the original image data. An image data
creating unit changes the size of the original image to
create the size-changed image data based on the deter-
mined target size. An output control unit controls an out-
put of the created size-changed image data to the output
device such that the size-changed image is shown within
the image formation area in the output image.
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Description

Background

Technical Field

[0001] The present invention relates to an image
processing device and method for displaying an image
on a display or printing an image on a printing sheet to-
gether with characters associated with the image.

Prior Art

[0002] Conventionally, there have been known image
processing devices configured to receive image data
containing image data and character data and display an
image and characters represented by the received image
data on a display device such as a CRT (Cathode Ray
Tube) or an LCD (Liquid Crystal Display). When such an
image is displayed on an image display area of the dis-
play device, depending on a size of the image display
area, it may be impossible for a user to read the displayed
characters since they are too small. For example, when
a plurality of pieces of text data are displayed as thumb-
nail-size images, since each image is reduced at a rela-
tively high reduction ratio, contents of each thumbnail-
size image may become unreadable. Japanese Patent
Provisional Publication No. 2001-337994 (hereinafter,
referred to as '994 publication) discloses one solution to
such a problem. According to '994 publication, additional
information (which can be used for identifying individual
thumbnail-size images: such as creation date, updated
date, data name and the like) is overlaid on a predeter-
mined area of the corresponding thumbnail-size images.
Therefore, the user can recognize each of the thumbnail-
size images easily, and identify the individual images
easily based on such additional information.

Summary of the Invention

[0003] The configuration disclosed in '994 publication
is convenient if the user is familiar with the relationship
between the additional information and the thumbnail-
size images. However, when the thumbnail-size images
created by another person and/or the additional informa-
tion is inappropriate, the user may not identify the indi-
vidual images. Similar problem may occur when an index
printing (i.e., printing of a plurality of small-size images
in m x n matrix on a printing sheet) is executed.

[0004] Such a problem also arises when the display
area is smaller than the size of the image represented
by the image data. That is, when the image having a
relatively large size is reduced so that the entire image
isdisplayedin arelatively small display area, the contents
of the image may not be recognizable due to its high
reduction ratio.

[0005] The above problem is conspicuous when the
image contains characters, in particular, most of or all of
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the contents consist of characters.

[0006] In view of the above problem, aspects of the
present invention provide improved information process-
ing device and information processing method with
which, when an image containing characters is outputted
(e.g., printed/displayed) with its size reduced, the output-
ted (e.g., printed/displayed) characters have an appro-
priate size so that a user can recognize the same easily.
[0007] Throughout the specification, an expression
such as "changing a size of image data" is intended to
express that "processing image data in order to change
a size of an image represented by the image data" for
avoiding redundant expression.

[0008] According to aspects of the invention, there is
provided animage processing device thatchanges a size
of original image data representing an original image so
as to create size-changed image data representing a
size-changed image and outputs the size-changed im-
age data to an output device in order to show an image
within an image formation area in an output image. The
image processing device is provided with an image size
determination unit configured to determine atargetimage
size of the size-changed image data that is to be created,
based on a ratio of a predetermined standard character
size to a character size regarding character dataincluded
in the original image data and based on an image size
of the original image data, an image data creating unit
configured to change the size of the original image data
so as to create the size-changed image data, based on
the determined target size, and an output control unit
configured to control an output of the created size-
changed image data to the output device such that the
size-changed image is shown within the image formation
area in the output image.

[0009] According tothe above configurations, the size-
changed image data can be created to represent an im-
age having an appropriate size taking the predetermined
standard character size and the character size of the orig-
inal image data.

[0010] In the above configuration, the output device
may be a display device or a printing device. When the
output device is the display device, the output image is
an image displayed on a display area of the display de-
vice, and the image formation area is an area (frame)
within which the original image (or size-changed image)
is displayed. When the output device is the printing de-
vice, the output image is an image printed in a printing
area defined on a sheet, and the image formation area
is an area where the original image (or size-changed im-
age) is printed.

[0011] According to the configuration, the targetimage
size of the size-changed image data is determined based
on a ratio of the standard character size to the character
size of the original image data, and based on the size of
the image represented by the original image data. There-
fore, the target image size can be adjusted to an appro-
priate size. As a result, the character contained in the
size-changed image data can be shown atan appropriate
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size.

[0012] The character size may be minimum or maxi-
mum size of the characters contained in the original im-
age data, or an averaged size of a plurality of characters
contained in the original image data. Alternatively, the
character size may be an averaged size of part of the
characters contained in the original image data.

[0013] The size-changed image data may represent
an image having the target image size or a smaller size.
If the image represented by the size-changed image data
is the same as the image represented by the original
image data, the size-changed image data represents an
image having the target image size, while the size-
changed image data represents a part of an image rep-
resented by the original image data, the character size
of the size-changed image data is smaller than the target
image size.

[0014] Optionally, the image size determination unit
may include a selection unit configured to select specified
character data representing a specified character from
the character data included in the original image data,
and the image size determination unit may determine the
targetimage size using a specified character size regard-
ing the specified character data as the character size
regarding the character data.

[0015] With the above configuration, the size-changed
image can be outputted such that the specified charac-
ters contained in the size-changed image are shown at
an appropriate size. The specified characters may be
represented by the minimum or maximum size of a char-
acterincluded in the specified characters or an averaged
size of the specified characters.

[0016] Optionally, the selection unit may select the
specified character data from the character data included
in the original image data, the specified character data
representing a character string that is coincident with a
predetermined keyword.

[0017] With such aconfiguration, the size-changed im-
age can be outputted such that the character string which
coincides with the keyword has an appropriate size.
[0018] Alternatively, the selection unit may select the
specified character data from the character data included
in the original image data, the specified character data
representing a plurality of characters including a first let-
ter.

[0019] With such a configuration, one or more charac-
ters including the first character can be shown to have
an appropriate size. The "one or more characters" may
be a character string having two or more subsequent
characters including the first character.

[0020] The specified character (or character string)
may be a character (or character string) that is most fre-
quently used in the original image.

[0021] The output control unit may control the output
of the size-changed image data such that the specified
character represented by the specified character data is
shown within the image formation area with a size sub-
stantially the same as the predetermined standard char-
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acter size.

[0022] With such a configuration, it is ensured that the
specified character(s) can be displayed within the image
formation area at a size substantially equal to the stand-
ard character size, which improves recognition of the
specified characters by the user. As a result, the user
can catch the content of the original image relatively eas-
ily. It should be noted that, if the standard character size
is set to the size which can be recognized by the user,
the specified characters can always be shown recogniz-
ably.

[0023] The image processing device may further in-
clude a specifying unit configured to specify an occur-
rence position of the specified character data in the orig-
inal image data, and the output control unit may specify,
inthe size-changed image data, a corresponding position
that corresponds to the occurrence position and controls
the output of the size-changed image data such that the
corresponding position is located within the image for-
mation area.

[0024] The corresponding position may be set to co-
incide with a standard position defined within the image
formation area in advance, or to coincide with a position
spaced from the standard position by a predetermined
distance.

[0025] If a plurality of the size-changed images repre-
sented by a plurality of pieces of the size-changed image
data that are created from a plurality of pieces of the
original image data are shown in a plurality of the image
formation areas defined in the output image, (a) the im-
age size determination unit determines the target image
size of the size-changed image data for each of the plu-
rality of pieces of the original image data, (b) the image
data creating unit creates the size-changed image data
based on the target image size for each of the plurality
of pieces of the original image data, and (c) the output
control unit controls the output of the plurality of pieces
of the size-changed image data such that the plurality of
pieces of the size-changed images are shown in the plu-
rality of image formation areas, respectively.

[0026] With the above configuration, a plurality of size-
changed images can be output within a plurality of image
formation areas of a single output image, respectively.
[0027] Further, within each image formation area, a
plurality of size-changed images suitable to the character
sizes of the original image data can be shown. That is,
although the character sizes may be different among a
plurality of pieces of original image data, the targetimage
size for each piece of size-changed data may be deter-
mined based on the character size of each piece of the
original image data. Therefore, each size-changed im-
age can be output so that the characters included in each
size-changed image are shown to have an appropriate
size.

[0028] Thetargetimage sizes for the plurality of pieces
of the size-changed image data may be the same or dif-
ferent from each other.

[0029] If the plurality of image formation areas have
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the same size and arranged in m x n matrix, a so-called
index output (e.g., index printing or index display) can be
realized.

[0030] Optionally, the image size determination unit
may include a candidate image size determination unit
configured to determine a candidate image size for the
size-changed image data, based on a ratio of the stand-
ard character size to the character size regarding the
character data included in the original image data, and
a target image size determination unit configured to se-
lect one type of standard image size from among a plu-
rality of types of standard image sizes, and determine
the selected one type of standard image size as the target
image size of the size-changed image data, wherein each
ofthe plurality of types of standard image sizes is different
from each other, and the selected one type of standard
image size is substantially equal to the candidate image
size.

[0031] According to the above configuration, since the
target image size is set to one of the plurality of types of
standard image sizes, the entire process can be simpli-
fied and executed quickly.

[0032] Further optionally, the target image size deter-
mination unit may include a classification unit configured
to selectthe one type of standard image size substantially
equal to the candidate image size corresponding to the
original image data and classify the original image data
into one type of layout pattern from among a plurality of
types of layout patterns. The plurality of types of layout
patterns may respectively correspond to the plurality of
types of the standard image sizes, and each of the plu-
rality of types of layout patterns defines the image for-
mation area having the corresponding standard image
size. If the plurality of size-changed images represented
by the plurality of pieces of size-changed image data that
are created from the plurality of pieces of the original
image data are shown in accordance with one type of
the layout pattern among of the plurality of types of layout
patterns, (a) the image size determination unit deter-
mines the one type of standard image size substantially
equal to the candidate image size as the target image
size for each piece of the original image data, and clas-
sifies the original image data to use one type of the layout
pattern among the plurality of types of layout patterns,
for each piece of the original image data, (b) the image
data creation unit changes the size of the original image
data classified into the respective layout patterns so as
to create the size-changed image data based on the de-
termined target size, for the respective layout patterns,
and (c) the output control unit controls, for respective
layout patterns, the output of the size-changed image
data such that the size-changed images are shown in
the image formation areas defined by the respective lay-
out patterns.

[0033] According to the above configuration, each
piece of the original image data is classified to used one
of the plurality of layout patterns. Then, for each layout
pattern, the size-changed image data is created from the
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original image data and outputted. Therefore, for each
layout pattern, the size-changed images can be output-
ted.

[0034] Optionally, the target image size determination
unit may obtain a plurality of differences between the
plurality of types of standard image sizes and the candi-
date image size and selects the single type of the stand-
ard image size corresponding to the smallest one of the
plurality of differences.

[0035] With the above configuration, the size-changed
images can be outputted so that the characters included
in the size-changed images are shown to have the opti-
mum size.

[0036] According to another aspect of the invention,
there is provided an image processing method of chang-
ing a size of original image data representing an original
image so as to create size-changed image data repre-
senting a size-changed image and outputting the size-
changed image data to an output device in order to show
an image within an image formation area in an output
image. The method includes the steps of determining a
target image size of the size-changed image data that is
to be created, based on aratio of a predetermined stand-
ard character size to a character size regarding character
data included in the original image data and based on an
image size of the original image data, changing the size
of the original image data so as to create the size-
changed image data, based on the determined target
size, and controlling an output of the created size-
changed image data to the output device such that the
size-changed image is shown within the image formation
area in the output image.

[0037] It should be noted that the above-described
configurations can be realized in various forms such as
an image processing device, an image outputting device
that is provided with the image processing device and an
image outputting device. The above-described configu-
ration can also be realized as a method or a computer
program for realizing the method.

Brief Description of the Accompanying Drawings

[0038]

Fig. 1 is a block diagram showing a hardware con-
figuration of a printer according to embodiments of
the present invention.

Fig. 2 schematically shows a display unit of the print-
er according to the embodiments of the invention,
an entire page of a document being displayed on a
display screen.

Fig. 3 schematically shows the display unit in which
the document is displayed with the optimum charac-
ter size.

Fig. 4 shows an example of a page of a document
which contains an illustration and characters.

Fig. 5 shows a flowchart illustrating a display image
creating process for creating a reduced image of a
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document to be displayed on the display unit of the
printer according to a first embodiment of the inven-
tion.

Fig. 6 shows a flowchart illustrating a sub-process
called in the display image creating process shown
in Fig. 5.

Fig. 7 is a chart illustrating a functional configuration
of the display image creating process according to
the first embodiment.

Fig. 8 schematically illustrates classification and dis-
play of index images according to a second embod-
iment of the invention.

Fig. 9 shows a classification management table ac-
cording to the second embodiment.

Fig. 10 shows a flowchartillustrating an index image
creating process according to the second embodi-
ment of the invention.

Fig. 11 is aflowchartillustrating a sub-process called
inthe index image creating process shownin Fig. 10.
Fig. 12is a chartillustrating a functional configuration
of the index image creating process according to the
second embodiment.

Detailed Description of the Embodiments

[0039] Hereinafter, referring to the accompanying
drawings, an information processing device according to
the embodiments of the invention will be described.
[0040] Fig. 1 is a block diagram showing a hardware
configuration of a printer 10 which is an embodiment of
the information processing device according to aspects
of the invention. In the printer 10, an image processing
program which causes the printer to perform an image
processing process is installed.

[0041] The printer 10 is provided with a CPU (Central
Processing Unit) 11 which executes various programs
installed in the printer 10 and controls an entire operation
of the printer 10. The printer 10 is further provided with
a ROM (Read Only Memory) 12 for storing the programs,
and a RAM (Random Access Memory) 13 for temporarily
storing data which is necessary when the CPU 11 exe-
cutes the various programs. The CPU 11, the ROM 12
and the RAM 13 are interconnected through a bus line 19.
[0042] The printer 10is further provided with a memory
insertion unit 14 in which an external memory such as a
USB (Universal Serial Bus) memory and the like can be
inserted, an interface (I/F) 15 which interfaces connection
and communication between the printer 10 and an ex-
ternal device such as a PC (Personal Computer) so that
the printer 10 can receive data (e.g., print data) from the
external device. The printer 10 is further provided with a
display unit 16 for displaying an image which is subject
to printing and an operation unit 17 through which a user
can input various operation commands and/or data.
[0043] The above-described components including
the CPU 11, ROM 12 and RAM 13 are also interconnect-
ed through the bus line 19. The display unit 16 is provided
with displaying elements such as an LCD (Liquid Crystal
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Display) and an LED (Light Emitting Diode). The opera-
tion unit 17 has a plurality of groups of switches.

[0044] The printer 10 further includes a printing unit 18
provided with a print head. The printer 10 prints an image
on a printing sheet which is fed in a predetermined direc-
tion by moving the print head in a direction perpendicular
to the feeding direction of the printing sheet. The printing
unit 18 is also connected to the CPU 11 through the bus
line 19.

< First Embodiment >

[0045] In the printer 10, a display image creation pro-
gram is installed. When the printer 10 (i.e., the CPU 11)
executes the display image creation program, a display
image creation process is executed. In the display image
creation process, animage to be displayed on the display
unit 16 is created based on image data (i.e., document
data created by word processing software or the like,
including layoutinformation and/or attribution information
or JPEG data and the like). In the following description,
the original image based on which the image to be dis-
played and/or printed is created will be referred to as a
document. Thatis, in the display image creation process,
an image to be displayed on the display unit 16 is created
based on the document. According to a firstembodiment,
when an image to be displayed on the display unit 16 is
created based on the document, a size of the image is
adjusted so that characters included in the document can
be recognized by the user.

[0046] Figs. 2 and 3 schematically show the display
unit 16 and the operation unit 17 of the printer 10. On a
front surface of a body (not shown) of the printer 10, a
display screen 160 of the display unit 16 is provided. Ac-
cording to the first embodiment, an image can be dis-
played in the entire area of the display screen 160. Below
the display screen 160, as shown in Figs. 2 and 3, image
size changing buttons, which are part of the operation
unit 17, are provided. Specifically, the image size chang-
ing buttons include, according to the first embodiment, a
plus button 171 for enlarging an image displayed on the
display screen 160 stepwise, by 5%, and a minus button
172 for reducing the image displayed on the display unit
16 stepwise, by 5%. The operation unit further includes,
below the display screen 160, an optimize button 173 for
displaying characters of a predetermined size.

[0047] When a document, which is stored in an exter-
nal memory 20, is printed, firstly the external memory 20
is inserted in the memory insertion unit 14. Then, a doc-
ument stored in the external memory 20 is retrieved and
an image, which is created based on the retrieved doc-
ument, is displayed on the display screen 160 so that the
user can recognize the contents of the document. The
user look at the displayed image of the document to check
whether the document is an intended one (i.e., whether
the displayed document is a document the user intends
to print out or the like).

[0048] Inthedisplayimage creation process according
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to the first embodiment, the size of the characters includ-
ed in such a document is treated so that they can be
displayed to have a sufficient size for recognition by the
user, on the display screen 160.

[0049] In the ROM 12, screen size data (height and
width) of the display screen 160 is stored as fixed values.
[0050] Incidentally, the printer 10 is configured such
that, when the display image creation process is execut-
ed, the size of the characters included in the image to be
displayed on the display screen 16 can be changed.
[0051] Whenthe optimize button 173 is depressed, the
user is allowed to change the size of the characters in-
cluded in the image displayed on the display screen 16.
That is, the user can set the size of the displayed char-
acters at a desired size at which the characters can be
recognized easily. The thus set size (i.e., the user’s in-
tended size) is stored in the printer 10 as a set value. In
the following description, the set value which is deter-
mined by the user will be referred to as an "optimum
character size."

[0052] For example, when the image of the document
is displayed on the display screen 160, a reduced image,
which represents an entire page displayable within a dis-
play area 160a of the display screen 160, is initially dis-
played as shown in Fig. 2. That is, one of the height and
width of the image is equal to or substantially equal to
the corresponding one of the height and width of the dis-
play area 160a and the other of the image is equal to or
less than the corresponding one of the height or width of
the display area 160a so that the entire page is displayed
within the display area 160a. In the following description,
the above state where an initial image (i.e., an image
representing an entire page) is displayed on the display
screen will be referred to an "initial screen."

[0053] Generally, however, in the initial screen, the
characters included in the displayed image might be too
small and the user may not recognize the contents based
on what is meant by the characters (i.e., the contents of
the document may not be recognized by the user). In the
following description, it is assumed that the document
sizeis larger thanthe display area 160a. Therefore, when
the entire page is displayed within the display area 160a,
the displayed image is a "reduced" image of the docu-
ment.

[0054] Inthe above situation (i.e., when the characters
in the displayed image are too small to recognize), the
user has two choices. One is to enlarge the entire image
of the initial screen using the plus button 171 (and the
minus button 172 for reduction if the image is enlarged
excessively). The other is to operate the optimize button
173.

[0055] Whenthe optimize button 173 is depressed, the
image of the initial screen as shown in Fig. 2 is switched
to an optimized reduced image, an example of which is
shown in Fig. 3.

[0056] The concept of the optimization in this embod-
iment will be described in detail. If the character size in
the document is 12 point and the optimum character size
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is 6 point, when the user depresses the optimize button
173, an optimized reduced image, which has an opti-
mized reduced size so that the character size of the re-
duced image is 6 point, is created and displayed on the
display screen 160. The optimized reduced size is cal-
culated such that, the character size of the document
which is subjected to processing is detected, and the
reduction ratio is determined based on the detected char-
acter size (i.e., the character size in the document) and
the optimum character size. Then, the optimized reduced
image is created based on the thus calculated reduction
ratio.

[0057] The character size of the document is deter-
mined as follows.

[0058] For example, a size of a first character in the
document is detected, or sizes of a predetermined
number of characters (e.g., first and subsequent charac-
ters) of the document are detected as target characters
and then the character size of the document is deter-
mined based on the thus detected sizes. Specifically,
when the document is of a horizontal writing, the first
character or the plurality of characters are identified with
respect to the upper left character on a page. The char-
acters located at such positions may be a title or begin-
ning characters of the document, and such characters
are used for determining the character size of the docu-
ment.

[0059] For another example, all the characters on a
first page of the document may be checked to determine
a character having a maximum occurrence within the first
page, and the character size of the document may be
represented by the size of the most frequently used char-
acter. Alternatively, all the characters of the first page of
the document may be checked and the size of the small-
est character or the largest character may be referred to
as the target characters which represent the character
size of the document.

[0060] Further alternatively, the sizes of all the char-
acters within the first page of the document may be av-
eraged and used as the character size of the document.
When the documentinclude a plurality of pages, the char-
acter size may be determined by checking the characters
within the first page. Alternatively, the character size may
be determined by checking all the characters within the
document, and then the character size may be deter-
mined in a similar manner to a case where the character
size is determined by checking the characters only in the
first page as described above.

[0061] Itshould be noted that, in the concrete example
described later, the first six characters are referred to as
the target characters, that is, the sizes of the first six
characters of the document are averaged and used to
represent the character size of the document.

[0062] In the display image creation process, docu-
ments including character data are subjected to process-
ing as described above. It should be noted that, among
the documents stored in the external memory 20, ones
which do not include character data (e.g., JPEG data)
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may be included. For such documents, since no charac-
ter data is included, the reduction ratio cannot be calcu-
lated, and thus, the optimized reduced image size cannot
be calculated. Therefore, documents which do not in-
clude the characters may be displayed as in a state
shown in Fig. 2, or at a predetermined image size which
may also be set by the user.

[0063] When the image displayed on the display
screen 16 is created in response to operation of the op-
timize button 173, the optimized reduced image may be
larger than the display area 160a. In such a case, only a
part of the image is displayed on the display screen 160.
It is preferable that, even in such a case, the user can
recognize the contents of the document correctly from
the displayed image. In this regard, according to the first
embodiment, display of the image is controlled such that,
when the optimized reduced image is displayed on the
display screen 160, at least one character included in the
optimized reduced image is displayed within the display
area 160a.

[0064] For example, Fig. 4 shows one page of image
based on the document (when the document consists of
multiple pages, a predetermined one page such as the
first page of the document). This document (page) 100
has a drawing area 111 (upper side) and a text area 112
(lower side) within a document size frame 110. In the
drawing area 111, drawings are arranged, while text
(characters) is arranged in the text area 112.

[0065] If display of the optimized reduced image is ex-
ecuted such that the upper left of the optimized reduced
image and the upper left of the display area 160a are
aligned, no image may be displayed on the display area
160a (i.e., a blank portion may be displayed in the display
area 160a) or only a portion of the reduced image may
be displayed in the display area 160a. If the image is
displayed in such a state, the advantage cannot be pro-
vided to the user who intends to grasp the contents of
the document based on the characters displayed on the
display screen 160 (it becomes necessary for the user
to scroll the displayed image). Therefore, when the opti-
mized reduced image is displayed in the display area
160a with the optimum character size, it is preferable that
a portion which is effective to the user is displayed on
the display screen 160. According to the first embodi-
ment, at least six letters from the beginning of the docu-
ment are displayed on the display screen 160 (see Fig. 3).
[0066] Even if such a text area 112 is not provided at
the beginning of the document 100, the characters in the
optimized reduced image are displayed in the display
area 160a such that the characters can be recognized
by the user (see Fig. 3). Incidentally, according to the
first embodiment, the optimized image size is calculated
based on the six characters on the first line, the six letters
"Abcdef" on the first line of the text area 112 such that
the top letter (character) "A" is located at the upper left
corner of the display area 160a (hereinafter, the upper
left corner of the display area 10a will be referred to a
reference position).
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[0067] In the reduced image creation process, an op-
timized reduced image management table for managing
the optimized reduced image and a reduced image man-
agement table for managing the reduced image for dis-
play are created.

[0068] The optimized reduced image management ta-
ble stores the followings:

(1) a character size of the characters, which are sub-
ject to determination of the character size represent-
ing the character size of the document (hereinafter,
referred to as a document character size);
(2) an "optimized reduced image display position"
representing positional information for arranging the
characters referred to for determining the document
character size at the predetermined position in the
display area 160a when the optimized image is dis-
played;
(3) an "optimum reduced image size" representing
the size of the optimized reduced image; and
(4) "optimized reduced image data" which is created
to display the image at the optimized reduced image
size.
[0069] The reduced image management table stores:
(1) a "reduced image display position" representing
positional information of the reduced image ar-
ranged at the reference position of the display area
160a;
(2) a "reduced image size" representing the size of
the reduced image for display; and
(3) "reduced image data" representing an image to
be displayed at the initial display.

[0070] It should be noted that the size of the reduced
image displayed atthe initial display (hereinafter, referred
to also as an initial image) is equal to or substantially
equal to the display area 160a (see Fig. 2). That is, in
Fig. 2 arectangular portion indicated in the display screen
160 represents an outline of the document, which coin-
cides with the display area 160a. Accordingly, in the initial
display, the reduced image display position is the upper
left corner of the display area 160a.

[0071] It should be noted that, by creating the opti-
mized reduced image data when the CPU 11 is not busy
and registering the same with the optimized image man-
agementtable in advance, it becomes possible to display
the optimized reduced image on the display screen 160
quickly in response to operation of the optimize button
173. That is, if the optimized reduced image is created
when the CPU 11 is not busy (e.g., the CPU 11 is in an
idling state), if the optimize button 173 is depressed, the
registered optimized reduced image is copied to the re-
duced image management table as it is and displayed
on the display screen 160.

[0072] Incidentally, aninitial value of the optimum char-
acter size has been set.
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Therefore, if the user wishes to set the optimum character
size different from the initial value thereof, a value chang-
ing operation should be executed. For this purpose, an
optimum character size setting program for executing an
optimum character size setting process is stored in the
ROM 12.

[0073] Forexample, anoptimum character size setting
button (not shown) may be provided to the operation unit
17, and the optimum character size setting program may
be executed in response to depression of the optimum
character size setting button. Then, a size setting menu
may be displayed on the display screen 160 for allowing
the user to set the optimum character size. The user then
inputs a desired size (e.g., a point number) with a ten key
toinput the desired value. Such a configuration for setting
the font size is well known and detailed description will
not be provided for brevity.

[0074] Alternatively, test characters may be displayed
at the initial character size and user may be allowed to
change the size of the displayed characters by operating
the buttons 171 and 172. When the displayed test char-
acters are displayed in a desired character size, the user
may depress the optimize button 173 for a certain period
of time to input the current character size. It should be
noted that the above methods for entering the user setting
of the initial character size are only exemplary methods,
and various modifications may be employed.

[0075] Next, display of the reduced image (including
display of the optimized reduced image) based on the
document will be described.

[0076] Fig. 5 shows a flowchart illustrating a display
image creating process and Fig. 7 is a chart illustrating
a functional configuration of the display image creating
process.

[0077] When the external memory 20 is inserted in the
memory insertion unit 14, document information is re-
trieved from the external memory 20 and displayed on
the display screen 160. When the user selects one doc-
ument 32 of the displayed documents (e.g., by its file
name), a processing block 31 retrieves the selected doc-
ument 32 from the external memory 20. Then, the
processing block 31 starts the display image creating
process shown in Fig. 5.

[0078] When the display image creating process is
started, the processing block 31 registers the size of the
initial image with the reduced image management table
34 as a reduced image size 34b (S101). Then, the
processing block 31 calculates the document character
size 33a representing the size of the characters included
in the document 32, and the character reference position
33e for determining the optimized reduced image posi-
tion 33b, and registers the same with the optimized re-
duced image management table 33 (S102). According
to the embodiment, the document character size is de-
termined by averaging the sizes of first six characters of
the document 32. The character reference position 33e
is a position of the upper left corner of a rectangle en-
closing a first character "A" of the six characters from
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which the document character size is obtained. For ex-
ample, the character size of each of the characters "Ab-
cdef" is 12 points, the rectangle is a square of which a
length of each side is 12 points (see Fig. 4). If the selected
document is a document which does not include charac-
ters (e.g., JPEG data file), the processing block 31 skips
S102.

[0079] Next, the processing block 31 creates reduced
image data 34c based on the reduced image size 34b
which has been stored in advance. Then, the thus created
reduced image data 34c is registered with the reduced
image management table 34 and the upper left corner of
the display area 160a is registered as the reduced image
display position (S103). Since the size of the initial image
is equal to or substantially equal to the display area 160a,
there is no information regarding the display position for
the initial image. It should be noted that, for the initial
image, the display position is the upper left corner re-
gardless of the document.

[0080] Next, the processing block 31 displays the re-
duced image (initial image) 37 on the display screen 160
based on the reduced image data 34c (S104). Concrete-
ly, the reduced image 37 is displayed as the initial image
as shown in Fig. 2.

[0081] Next, the processing block 31 judges whether
a command for terminating the display of the document
32, which is displayed on the display unit 160, is input
(S105). Forexample, the processing block 31 judges that
the termination command has been input when a cancel
button (which may be provided to the operation unit 17)
is depressed and printing of the document 32 will not be
performed, or there occurs a request for an interruption
of the process. Thus, if the termination command is input
(S105: YES), the displayed document 32 is extinguished
from the display screen 16, the reduced image creation
process is terminated, and the initial menu is displayed
on the display screen 160.

[0082] If the termination command is not input (S105:
NO), the processing block 31 judges whether a prede-
termined period has passed without any input since a
previous input through the operation unit 17 (e.g., by op-
erating one of the buttons 171 -173) (S106). If the printer
10 has been an idle state for the predetermined period
(S106: YES), the processing block 31 starts creating the
optimized reduced image data 33d for displaying the op-
timized reduced image of the document and registers the
optimized reduced image data 33d with the optimized
reduced image managementtable 33 (S107). Step S 107
is executed so that the optimized reduced image can be
displayed on the display screen 106 quickly when the
optimize button 173 is depressed. Incidentally, during the
idle state of the printer 10, the initial image or the like is
kept displayed on the display screen 160.

[0083] If one of the buttons 171 - 173 was depressed
(S106: NO), the processing block 31 judges which button
was depressed (S108 - S109). If the optimize button 173
was depressed (S108: YES), the process proceeds to
S110. If the plus button 172 was depressed (S109: YES),
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the process proceeds to S 116. If the minus button 171
was depressed (S109: NO), the process proceeds to S
119.

[0084] InS 110, the processing block 31 judges wheth-
er the optimized reduced image has already been creat-
ed based on whether the optimized reduced image data
33d is registered with the optimized reduced image man-
agement table 33. If the optimized reduced image data
33d has been registered (S 110: YES), the processing
block 31 executes S 112. If the optimized reduced image
data 33d has not been registered with the optimized re-
duced image data management table 33 (S110: NO), the
processing block 31 proceeds to S 112.

[0085] Thus,if none of the buttons (e.g., the plus button
172) was depressed for a predetermined period and the
printer 10 has been in the idle state (S106: YES), the
optimized reduced image data 33d has been created in
S 107. Therefore, in such a case, the processing block
31 proceedsto S 112. Ifthe optimize button 173 has been
depressed before the predetermined period has elapsed
(S106: NO), the optimized reduced image data 33d has
not been created (S110: NO), and the processing block
31 creates the optimized reducedimage data 33d (S111).
[0086] Fig. 6 is a flowchart illustrating an optimized re-
duced image creation process which is called in S 107
orS 117 of Fig. 5. In S201, the processing block 31 judges
whether the document character size has been regis-
tered (in S102) with the optimized reduced image man-
agement table 33. If the processing block 31 judges that
the document character size has been registered with
the reduced image management table 34 (S201: YES),
the size of the optimized reduced image is calculated, in
S202, by an equation:

the optimized reduced image size =

(the optimum character size 36)/(document
character size 33a) x document size

[0087] If the document size is A4 (width: 210 mm x
height: 297 mm), the character size 36 is 12 points and
the optimum character size 36 is 6 points, a ratio of the
optimum character size to the character size of the sub-
jectcharactersis 0.5 (i.e., a half). Therefore, the process-
ing unit calculates that the optimized reduced image size
is a size of which width is 105 mm and height is 148 mm
(S202). This size is A6 (width: 105 mm x height: 146 mm)
or substantially equal to this size.

[0088] Then,the processingblock 31 registersthe thus
calculated optimized reduced image size 33c and the
optimized reduced image display position 33b (which is
also calculated by the processing block 31) with the op-
timized reduced image management table 33 (S204).
Then, referring to the document 32, the processing block
31 creates the optimized reduced image data 33d having
the optimum reduced image size 33c (S205). It should
be noted that the processing block 31 calculates the op-
timized reduced image position 33b based on the refer-
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ence position 33e registered with the optimized reduced
image management table 33 in S102 and a ratio of the
character size of the subjected character(s) to the opti-
mum character size. For example, if the coordinates of
reference position 33e are X (in the width direction) and
Y (in the vertical direction) (see Fig. 4), the optimum re-
ducedimage position 33b are 0.5X (in the width direction)
and 0.5Y (in the vertical direction).

[0089] If the optimize button 173 has been depressed
for the document 32 that does not include characters, S
102 is not executed and thus determination in S201 is
negative (S201: NO). Then, the processing block 31 de-
termines the size of the display area 160a is the optimum
reduced image size 33¢ (S203) and registers the this size
with the optimized reduced image management table 33,
and also registers the upper left corner of the initial image
(i.e., an origin O in Fig. 4) with the optimized reduced
image management table 33 as the optimized reduced
image display position 33b (S204). Further, the process-
ing block 31 registers the initial image with the optimized
reduced image management table 33 as it is (S205) and
terminates the process.

[0090] In Fig. 5, the processing block 31 registers the
optimum reduced image size 33c, which is registered
with the optimized reduced image management table 33,
with the display image management table 34 as the dis-
play image size 34b (S 112). In S 113, the processing
block 31 registers the optimized reduced image display
position 33b with the display image management table
34 as the reduced image display position 34a. Inciden-
tally, the optimized reduced image display position 34b
registered in S 112 is referred to when S 116 and S 119
are executed.

[0091] In S 114, the processing block 31 replaces the
optimized reduced image data 33b of the optimized re-
duced image table 33 with the display image data 34c of
the display image management table 34. Then, the
processing block 31 displays the reduced image 37 on
the display unit 160 based on the newly registered/stored
display image position 34a, the reduced image display
size 34b and the display image data 34c (Ss115). Spe-
cifically, the display image 37 represented by the display
image data 34cis displayed in the display area 160a such
that the reduced image display position 34a is located
on the reference position within the display area 160a.
[0092] Figs. 2 and 3 show an example of the display
before and after the optimize button 173 is depressed.
Fig. 2 shows a situation where an entire page of a doc-
ument is displayed within the display area 160a as the
initial image. When the optimize button 173 is depressed,
the display image 37 having the optimum character size,
which has been set by the user, is displayed within the
display area 160a as shown in Fig. 3. The displayed im-
age 37 inthe display area 106a s enlarged in comparison
with the initial image shown in Fig. 2.

[0093] In Fig. 2, when the initial image is displayed, it
is difficult for the user to recognize the characters dis-
played in the display area 160a. By simply depressing
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the optimize button 173, the reduced image 37 having
the optimum character size is displayed, which can be
recognized by the user.

[0094] In addition to the above, according to the em-
bodiment, when the user operates the plus button 172
and minus button 171, the image displayed within the
display area 160a can be enlarged and reduced, respec-
tively.

[0095] After the reduced image 37 is displayed as S
104 or S 115 is executed, if the processing block 31 de-
tects operation of the plus button 172 (S106:NO; S108:
NO; S109: YES), the processing block 31 enlarges the
display size 34b registered in the display image manage-
ment table 34 by a predetermined amount (S116). For
example, upon each operation of the plus button 172,
the processing block 31 may enlarge the registered dis-
play image size 34b by five percents, and updates the
display image management table 34 by registering the
enlarged size as a newly defined display size 34b (S 117).
Then, the processing block 31 re-creates the reduced
image data 34c representing an image of which size is
equal to the display image size 34b updated in S 117,
and stores the thus created display image data 34c with
the display image management table 34 (S 118). Then,
the processing block 31 displays the reduced image thus
created and registered in S 118 in the display area 160a
(S 115).

[0096] If the processing block 31 detects operation of
the minus button 171 (S106:NO; S108: NO; S109: NO),
the processing block 31 reduces the display size 34b
registered in the display image management table 34 by
a predetermined amount (S 119). For example, upon
each operation of the minus button 171, the processing
block 31 may reduce the registered display image size
34b by five percents, and updates the display image man-
agement table 34 by registering the reduced size as a
newly defined display size 34b (S 120). Then, similar to
the case where the plus button 172 is depressed, the
processing block 31 re-creates the reduced image data
34c and displays the reduced image thus created and
registered in S 118 in the display area 160a (S 115).
[0097] According to the above-described first embod-
iment, the display image creation program is stored in
the printer 10. When the display image creation program
is executed, the display image creation process is exe-
cuted and a reduced image 37 to be displayed in the
display area 160a of the display unit 160 is created based
on the document 32. This technique can be applied not
only to printers but also other devices such as multi-func-
tion devices, personal computers and the like which have
a function of displaying an image of a document. For
example, the display image creation program may be
installed in a personal computer, and used for displaying
not only documents stored in an external memory but
also documents which may be retrieved through the In-
ternet.
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< Modification of First Embodiment >

[0098] In the above-described first embodiment, the
document character size is determined with reference to
the character size of the target characters. Specifically,
an average of the subsequent six characters including
the first character in the document is employed as the
document character size. Alternatively, the document
character size may be determined using other charac-
ters. For example, a keyword consisting of a plurality of
characters may be determined in advance, and if a char-
acter string which is identical to the keyword is included
in the document, the character string (which is identical
to the keyword) is used as the target characters and the
document character size may be determined.

[0099] Specifically, in the memory (e.g., the RAM 13)
of the printer 10, one of more keywords determined by
the user are stored. The display image creating program
judges, in S102, whether a character string which is iden-
tical to the keyword is included in the document. Then,
if the character string identical to the keyword is included
in the document (S102: YES), the display image creation
program uses the character string as the target charac-
aters and determines the document character size. By
employing the above configuration, when the optimize
button 173 is depressed, in the display area 160a of the
display 160, a portion that includes the character string
identical to the keyword is displayed. As aresult, the user
can recognize the contents of the document relatively
easily based on the character string (i.e., the keyword).
It should be noted that if a plurality of character strings
each of which is identical to the keyword are included in
one document, the first occurrence of such a character
string may be referred to as the target characters.
[0100] In the memory of the printer 10, a plurality of
keywords may be stored. In such a case, the display im-
age creation program judges whether character strings
identical to each of the plurality of keywords are included
in the document. If the document includes character
strings identical to one or some of the keywords, the dis-
play image creation program may determine the docu-
ment character size using the thus found character
strings as the target characters. For example, if the doc-
ument includes a first character string identical to a first
keyword and a second character string identical to a sec-
ond keyword, earlier occurrence of the first character
string or the second character string (e.g., the first char-
acter string) may be selected as the target characters.
[0101] Optionally, when a plurality of keywords are
stored in the memory of the printer 10, priority may be
assigned to the plurality of keywords. In such a case, the
display image creation program may search for the char-
acter string in accordance with the priority. For example,
if a first keyword and a second keyword are stored in the
memory of the printer 10 and the first keyword has higher
priority, the display image creation program judges
whether the character string identical to the first keyword
is included in the document firstly. If the character string
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identical to the first keyword is not included in the docu-
ment, the display image creation program then judges
whether a character string identical to the second key-
word is included in the document. According to this con-
figuration, when the optimize button 173 is depressed,
portions of the characters including the character string
identical to the keyword having higher priority are dis-
played in the display area 160a of the display 160. In
such a configuration, the user can recognize the contents
of the document relatively easily based on the character
strings (i.e., keywords) displayed in the display area
160a.

[0102] As described above, according to the first em-
bodiment and the modifications, the printer 10 generates
the optimum reduced image data by changing the size
of the image represented by the document data, and dis-
plays an image in the display area 160a of the display
160 by outputting the optimum reduced image data to
the display unit 16.

Specifically, the processing unit 31 (see Fig. 7) deter-
mines a target image size (e.g., A6) of the image repre-
sented by the optimum reduced image data based on a
ration of the predetermined optimized character size
(e.g., 6 points) to the document character size (e.g., 12
points) representing the actual size of the characters in-
cluded in the document data, and the size (e.g., A4) of
the image represented by the document data. Further,
the processing unit 31 generates the optimum reduced
image data 33d representing an image having the target
image size by changing the size of the image represented
by the document data. Furthermore, the processing unit
31 controls the output of the optimum reduced image
data to the display unit 16 so that the optimum reduced
image can be displayed in the display area 160a of the
display 160. According to the above configuration, in the
display area 160a, the characters included in the opti-
mized reduced image can be displayed to have an ap-
propriate size. Specifically, in the display area 160a, a
partial image represented by part of the optimized re-
duced image data is displayed with the characters having
an appropriate size.

[0103] As is understood from the foregoing descrip-
tion, according to the first embodiment and its modifica-
tions, the optimized reduced image data corresponding
to the document data is generated. Alternatively, the op-
timized reduced image data may be generated to corre-
spond only to part of the document data. In such a case,
the partial image data represents an image having sub-
stantially the same size as the display area 160a, and
the entire image represented by the partial image data
is a part of the image represented by the optimized re-
duced image data.

< Second Embodiment >
[0104] Hereinafter, another image creation program

which causes a computer to execute an image creation
process for index printing according to a second embod-
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iment will be described. According to the second embod-
iment, in the image creation process, a plurality of re-
duced images subject to the index printing are classified
and associated with multiple groups by the image size.
In the following description, configurations similar to
those of the first embodiment will be simplified or omitted
for brevity.

[0105] Initially, resultant outputs of the index printing
according to the second embodiment will be described.
Fig. 8 schematically illustrates an exemplary case where
the index printing is performed with respect reduced im-
agesa, b, c,d,e,f g,h,iandjof multiple documents A,
B, C,D, E, F, G, H, | and J. In this example, images a, b
and g have the same size, images c and f have the same
size, images d and e have the same size, and images i
and j have the same size. As shown in Fig. 8, the images
having the same size are printed on the same sheet. In
Fig. 8, rectangles drawn with broken lines represent an
image arrangement patterns on a sheet having a prede-
termined size (e.g., A4 size sheet).

[0106] When the index printing is executed, the size
of the reduced image may be determined based on the
ratio of the optimum character size and the size of the
charactersincludedin each document (i.e., the document
character size). However, if the size of the reduced im-
ages are determined in such a manner, the sizes of the
reduced images may become too many and it would be
very difficult to categorize the multiple images into a rel-
atively small number of groups as in Fig. 8, and it would
be difficult to arrange the multiple images efficiently on
the sheets.

[0107] According to the second embodiment, to avoid
the above situation, five layout patterns (1) - (5) are de-
fined as follows.

« Pattern (1), two image areas are arranged in a ma-
trix of 1 (row) x 2 (columns).

» Pattern (2), six image areas area arranged in a
matrix of 2 (rows) x 3 (columns).

« Pattern (3), twelve image areas are arranged in a
matrix of 3 (rows) x 4 (columns).

« Pattern (4), twenty image areas are arranged in a
matrix of 4 (rows) x 5 (columns).

« Pattern (5), forty image areas area arranged in a
matrix of 5 (rows) x 8 (columns).

The patterns (1) - (5) correspond to five different siz-
es of the reduced images. It should be noted that the
patterns described above are only exemplary ones
and the number of rows/columns should not be lim-
ited to the above-indicated ones, but various modi-
fication may be defined alternatively or optionally.
The number of patterns is also determined arbitrarily
if it is not too large.

[0108] Fig. 9 shows a classification management table
in which correspondence between the patterns (1) - (5)
and reduced images a - j of the documents A- J for index
printing are indicated. Specifically, the classification
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management table is configured such that correspond-
ence between the layout patterns and reduced image
sizes are set in advance, and names of the documents
are registered when the reduced images of the docu-
ments are classified. For example, the names of the doc-
uments may be A - J as shown in Fig. 8. It should be
noted that, in the classification management table, the
names of the documents A - J are indicated. This con-
figuration may be modified such that other information
indicative of respective documents may replace the doc-
ument names.

[0109] Fig. 10 shows a flowchart illustrating an index
image creation program, which causes the printer 20 to
execute the index image printing process.

[0110] It should be noted that the printer 10 (see Fig.
1) is capable of executing a normal (i.e., a conventionally-
known) index printing in which reduced images for all the
documents have the same size and are arranged in ac-
cordance with a predetermined arrangement pattern. Ac-
cording to the second embodiment, therefore, the printer
10 is configured such that the user can select the con-
ventional index printing and the indexing printing accord-
ing to the second embodiment. The index image creation
process illustrated in the flowchart shown in Fig. 10 is
executed when the user selects the index printing ac-
cording to the second embodiment.

[0111] Fig. 12 is a chart illustrating functional blocks
of the index image creating process according to the sec-
ond embodiment.

[0112] A processing block 41 classifies a plurality of
documents input to the printer 10 by the document char-
acter sizes (S301).

[0113] Fig. 11 is a flowchart illustrating a document
classification process. In S401, the processing block 41
obtains an optimum character size 43. The optimum
character size 43 represents the size of the character
which can be easily recognized by the user even when
the characters of the document are reduced by the index
printing. The optimum character size 43 has been set to
the printer 10 by the user in advance.

[0114] Next, the processing block 41 judges whether
an unprocessed document exists (S402). For example,
if there are ten documents subject to the index printing
as shown in Fig. 8, the processing block 41 classifies the
remaining documents one by one (i.e., determines to
which group the page document in question should be-
long). For example, if the document H (see Fig. 8) has
not yet been examined (S402: YES), the processing
block 41 executes steps S403 onwards to classify the
document H.

[0115] In S403, the processing block 41 calculates the
document character size based on a predetermined
number of characters included in the document H. It
should be noted that the calculation of the document
character is similar to that executed in S 102 of the first
embodiment, and description will be omitted for brevity.
[0116] In S404, the processing block 41 judges wheth-
er the document character size has been calculated. If

10

15

20

25

30

35

40

45

50

55

12

the document character size has been successfully cal-
culated (S404: YES), the processing block 41 proceeds
to S405. If the document character size has not been
calculated (S403: NO), the processing blocks proceeds
to S407.

[0117] In S405, the processing block 41 calculates a
ratio of the optimum character size to the document char-
acter size, and based on the thus calculated ratio and
the image size of the document H, the processing block
41 calculates the optimized reduced image size. The cal-
culation of the optimized reduced image size is similar
tothat of the firstembodiment (see S202) and description
thereof is omitted for brevity.

[0118] Next,the processingblock 41 classifies the doc-
ument. Specifically, the processing block 41 determines
the document belongs to a pattern of which reduced im-
age size is closest to the calculated optimized reduced
image size of the document among those of five patterns
(1) - ).

[0119] That s, if the optimized reduced image size of
the document A calculated in S405is 125 mm x 170 mm,
the document A is determined to belong to a group cor-
responding to the pattern (1). Thus, the document A is
registered with the classification management table 45
such that the document A corresponds to the pattern (1)
in S406 (see Figs. 9 and 12). Specifically, to which of the
arrangement patterns (1) - (5) shown in Fig. 9 the opti-
mized reduced image size of each document subject to
the index printing is related is determined as follows.
Firstly, for each document, five differences between the
optimized reduced image size and each of the five re-
duced image sizes corresponding to the five arrange-
ment patterns (1) - (5) are obtained. Then, the document
is classified to use an arrangement pattern correspond-
ing to the smallest difference. The difference may be cal-
culated based on the shorter sides (or longer sides) of
the optimized image size and the fiver reduced image
sizes corresponding to the five arrangement patterns (1)
- (5).

[0120] It should be noted that, when the calculated
minimized reduced image size does not coincide with
one of the reduced image sizes corresponding to the five
patterns (1) - (5), the classification of the documents may
be done as described above or in a different manner.
[0121] In S407, the processing block 41 classifies a
document of which the document character size cannot
be calculated to belong to a predetermined layout pat-
tern, and register the document with the classification
management table 45. An example of the document
treated as above is an image file such as a JPEG file
which does not include character information.

[0122] Incidentally, after execution of S406 or S407,
the processing block 41 returns S402. If there are no
unprocessed documents (i.e., all the documents have
been processed) (S402: YES), the classification process
is finished, and the processing block 41 proceeds to
S302.

[0123] InS302, the processing block 41 sets a variable
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N to the initial value of one. The variable N is referred to
for examining whether the following steps are executed
for each of the arrangement patterns (1) - (5) registered
with the classification management table 45. It should be
noted that, according to the second embodiment, there
are five arrangement patterns. Therefore, the number M
of the patterns, which is referred to in the following de-
scription, is five.

[0124] Since the variable N is set to one in S302, the
processing block 41 firstly retrieves the first (N-th) record
of the classification management table 45, that is, the
reduced image size (120mm x 160mm) which is associ-
ated with the arrangement pattern (1). Then, in S304, the
processing block 41 obtains the total number P repre-
senting the total number of reduced images which can
be arranged within one page of the sheet according to
the pattern (1). In a case of the pattern (1), the total
number P of the reduced images per page is two (i.e., P
= 2). In a case of the pattern (5), the total number P of
the reduced images is forty (i.e., P = 40). Incidentally, in
S303, which is executed after execution of S313 (de-
scribed later), the reduced image size of the layout pat-
tern corresponds to the variable N set in S313 and the
total number P of the reduced images (S303, S304).
[0125] The processing block 41 judges whetherimage
data has been developed (to a bitmap) in the print mem-
ory for all the documents which have been determined
to correspond to the subject layout pattern in S305. For
example, if the processing block 41 executes to process
the image data corresponding to the layout pattern (1),
the processing block 41 judges whether the document A
and document E have been processed (i.e., the image
data has been developed in the print memory).

[0126] If there exists unprocessed the unprocessed
documents (S305: NO), in S306, the processing block
41 creates the reduced image data having the size iden-
tical to the reduced image size acquired in S303, then
develops the reduced image data in the print memory 46
(specifically, the predetermined area defined within the
RAM13 shown in Fig. 1) in S307.

[0127] Next, the processing block 41 judges whether
the reduced image data corresponding to all the number
P of the reduced images has been developed in the print
memory (S308). For example, a case where the docu-
ments A, B and G which correspond to the layout pattern
(1) are processed in this order will be described. When
the reduced image data based on the document A has
been developed in the print memory, the processing
block 41 judges that the image data corresponding to all
the number P of images have not been developed in the
print memory (S308: NO). Therefore, the processing
block 41 proceeds to S305. In this case, the processing
block 41 executes S306 and S307 to process the next
document B.

[0128] If the reduced image data corresponding to the
documents A and B has been developedin the print mem-
ory and a sheet of index image 47 can be output, the
processing block 41 judges that the image data corre-
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sponding to all the documents has been developed in
the print memory (S308: YES), and transmits image data
of the index image 47 which is developed based on the
documents A and B to the printing unit 18. Then, the
printing unit 18 prints out the index image based on the
transmitted image data (S309). Thereafter, the process-
ing block 41 proceeds to S305, and executes S307 and
S307 for the last document G. Then, as the judgment in
S308is negative, the processing block 41 returns to S305
again.

[0129] If the processing block 41 executes S306 and
the document G has been processed, the processing
block 41 judges in S305 that the image data correspond-
ing to all the documents classified to belong to the layout
pattern (1) has been developed in the print memory
(S305: YES), and the processing block 41 proceeds to
S301.

[0130] InS310, the processing block 41 judges wheth-
er there exists developed reduced image data, which has
not yet been printed, in the print memory. If such data
exits (§310: YES), the processing block 41 transmits the
image data to the printing unit 18 to print out the image
represented by the reduced image data (S311). If such
data is not exists in the print memory (S312: NO), the
processing block 41 proceeds to S312.

[0131] Anexemplary case where the judgmentin S310
is "YES" will be described. It is assumed that the layout
pattern (1) is select. As described above, the processing
block 41 executes S306 etc. to process the document G,
and then proceeds to S310. Therefore, in S310, the
processing block 41 determines that there exists the re-
duced image data, which is generated based on the doc-
ument G and developed, in the print memory (S310:
YES), and print outs the image represented by the de-
veloped printdata (S311). Printing based on the arrange-
ment pattern (1) is illustrated in Fig. 8.

[0132] InS312, the processing block 41 judges wheth-
er steps S303 onwards have been finished for all the
layout patterns registered in the classification manage-
ment table 45. Specifically, the processing block 41 judg-
es that all the arrangement patterns have been proc-
essed (S312: YES) if the variable N has become equal
to the number M of the layout patterns. Otherwise (S312:
NO), the processing block 41 determines that there re-
mains the unprocessed layout pattern and updates the
variable N by adding one (S313). Thereafter, the
processing block 41 returns to S303 and continues the
process.

[0133] Inthe example of the layout pattern (1), the in-
itial value of the variable N is one (which is set in S302),
while the number M of the layout patterns is five. As the
processing block 41 proceeds, the judgment in S312 is
"NO" and the variable N is updated to two. Then, the
processing block 41 executes the steps S303 onwards
with respect the layout pattern (2). Regarding the layout
pattern (5), since the number N of the patterns is five and
the variable N is also five (as the above process is re-
peated, the variable N is incremented and reaches five).
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Then, the judgment in S312 by processing block 41 is
"YES" and the process is finished.

[0134] The image creation process for index printing
has been described. According to the second embodi-
ment, reduced images having characters of which the
size is equal to or close to the optimum character size
that is set by the user in advance are created and used
for the index printing. Therefore, when the index printing
is executed, images including characters which can be
recognized by the user can be printed.

[0135] According tothe second embodiment, the page
documents are classified by the document character size
and the documents are registered with the classification
management table 45 (S301). Then, based on the clas-
sification management table 45, reduced images are cre-
ated for each layout pattern and then the index printing
is executed to collectively print the reduced images on
the same sheet. Therefore, the capacity of the print mem-
ory can be saved.

[0136] Itshould be noted that if one document consists
of multiple pages, various method may be available to
determine which one the multiple pages is subjected to
the index printing. For example, the first page of the doc-
ument may be selected, or the first page of the pages
that include characters may be selected. Alternatively, a
page that includes characters which are used for calcu-
lating the document character size may be selected as
the page to be printed.

[0137] Incidentally, according to the second embodi-
ment, an entire page of the document is reduced to form
the reduced image. Therefore, based on the document
size and/or document character size, the reduced images
may have different sizes and classified in different groups
(patterns). It may be possible to fix the size of the reduced
images. That is, only one arrangement patter (e.g., the
pattern (3)) may be used. In such a configuration, as in
the first embodiment, a predetermined area of the re-
duced image may be extracted and arranged on a sheet
to execute the index printing.

[0138] According to the second embodiment, a plural-
ity of layout patterns are prepared and each of the reduce
images is associated with one of the plurality of patterns.
The images corresponding to the same pattern are re-
duced to have the same image size, and the index print-
ing is executed by arranging the images reduced to have
the same size according to the layout pattern. This may
be modified such that the index printing may be executed
with the reduced images having the calculated optimized
reduced sizes. In such a case, a sheet can be efficiently
used if the reduced images are appropriately arranged
to lessen marginal portions.

[0139] As described above, according to the second
embodiment, the printer 10 changes the size of the image
represented by the document data to generate the re-
duced image data and prints out the image within the
displaying frame (Fig. 8) of the sheet by outputting the
reduced image data to the printing unit 18. Specifically,
the processing unit 41 determines the reduced image
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size of the document data based on the ratio of the pre-
determined optimum character size to the document
character size representing the size of the characters
included in the document data, and the image size rep-
resented by the document data. Further specifically, the
processing unit 31 calculates the optimized reduced im-
age size of the image represented by the document data
(S405) as is done in the first embodiment. Then, the
processing unit 41, based on the optimized reduced im-
age size, classifies the document data to use one of the
layout patterns (1) - (5) (S406). Since the reduced image
sizes assigned to the five layout patterns are different
from each other, based on the optimized reduced image
size for each document data (e.g., document a), one re-
duced image size (e.g., 120mm x 160mm) which is sub-
stantially equal to the optimized reduced image size.
Then, the processing unit 41 changes the size of the im-
age represented by the document data, for each layout
pattern, to create the reduced image data representing
the image having the reduced size (S306).

Further, the processing unit 41 controls the output of the
reduced image data to the printing unit 18 so that the
reduced images are printed within print frame of the
sheet. With this configuration, the characters included in
the reduced image can be printed to have an appropriate
size.

[0140] The first and second embodiments are de-
scribed separately. However, the invention should not be
limited to the embodiments as described and can be mod-
ified in various ways without departing the scope of the
invention. For example, the printer may be implemented
with configurations of both the first embodiment and sec-
ond embodiments.

Claims

1. Animage processing device that changes a size of
original image data representing an original image
so as to create size-changed image data represent-
ing a size-changed image and outputs the size-
changed image data to an output device in order to
show an image within an image formation area in an
output image, the image processing device compris-
ing:

an image size determination unit configured to
determine a target image size of the size-
changed image data that is to be created, based
on aratio of a predetermined standard character
size to a character size regarding character data
included in the original image data and based
on an image size of the original image data;

an image data creating unit configured to
change the size of the original image data so as
to create the size-changed image data, based
on the determined target size; and

an output control unit configured to control an
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output of the created size-changed image data
to the output device such that the size-changed
image is shown within the image formation area
in the output image.

The image processing device according to claim 1,
wherein the image size determination unit comprises
a selection unit configured to select specified char-
acter data representing a specified character from
the character data included in the original image da-
ta, and

wherein the image size determination unit deter-
mines the target image size using a specified char-
acter size regarding the specified character data as
the character size regarding the character data.

The image processing device according to claim 2,
wherein

the selection unit selects the specified character data
fromthe character dataincluded in the originalimage
data, the specified character data representing a
character string that is coincident with a predeter-
mined keyword.

The image processing device according to claim 2,
wherein

the selection unit selects the specified character data
fromthe character dataincluded in the originalimage
data, the specified character data representing a plu-
rality of characters including a first letter.

The image processing device according to any one
of claims 2 - 4, wherein

the output control unit controls the output of the size-
changed image data such that the specified charac-
ter represented by the specified character data is
shown within the image formation area with a size
substantially the same as the predetermined stand-
ard character size.

The image processing device according to claim 5,
further comprising a specifying unit configured to
specify an occurrence position of the specified char-
acter data in the original image data,

wherein the output control unit specifies, in the size-
changed image data, a corresponding position that
corresponds to the occurrence position and controls
the output of the size-changed image data such that
the corresponding position is located within the im-
age formation area.

The image processing device according to any one
of claims 1 - 6, wherein:

if a plurality of the size-changed images repre-
sented by a plurality of pieces of the size-
changed image data that are created from a plu-
rality of pieces of the original image data are
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shown in a plurality of the image formation areas
defined in the output image,

(a) the image size determination unit deter-
mines the target image size of the size-
changed image data for each of the plurality
of pieces of the original image data,

(b) the image data creating unit creates the
size-changed image data based on the tar-
get image size for each of the plurality of
pieces of the original image data, and

(c) the output control unit controls the output
of the plurality of pieces of the size-changed
image data such that the plurality of pieces
of the size-changed images are shown in
the plurality of image formation areas, re-
spectively.

8. The image processing device according to any one

of claims 1 -7, wherein the image size determination
unit comprises:

a candidate image size determination unit con-
figured to determine a candidate image size for
the size-changed image data, based on a ratio
of the standard character size to the character
size regarding the character data included in the
original image data and based on theimage size
of the original image data; and

a target image size determination unit config-
ured to select one type of standard image size
from among a plurality of types of standard im-
age sizes, and determine the selected one type
of standard image size as the target image size
of the size-changed image data, wherein each
of the plurality of types of standard image sizes
is different from each other, and the selected
one type of standard image size is substantially
equal to the candidate image size.

9. The image processing device according to claim 8,

wherein:

the target image size determination unit in-
cludes:

a classification unit configured to select the
one type of standard image size substan-
tially equal to the candidate image size cor-
responding to the original image data and
classify the original image data into one type
of layout pattern from among a plurality of
types of layout patterns, wherein the plural-
ity of types of layout patterns are respec-
tively corresponding to the plurality of types
of the standard image sizes, respectively,
and each of the plurality of types of layout
patterns defines the image formation area
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having the corresponding standard image
size;

if the plurality of size-changed images rep-
resented by the plurality of pieces of size-
changed image data that are created from
the plurality of pieces of the original image
data are shown in accordance with one type
of the layout pattern among the plurality of
types of layout patterns,

(a) the image size determination unit
determines the one type of standardim-
age size substantially equal to the can-
didate image size as the target image
size, and classifies the original image
data into one type of the layout pattern
among the plurality of types of layout
patterns, for each piece of the original
image data,

(b) the image data creation unit chang-
es the size of the original image data
classified into the respective layout pat-
terns so as to create the size-changed
image data based on the determined
target size, for the respective layout
patterns, and

(c) the output control unit controls, for
respective layout patterns, the output
of the size-changed image data such
that the size-changed images are
shown inthe image formation areas de-
fined by the respective layout patterns.

The image processing device according to claim 8
or 9, wherein the target image size determination
unit obtains a plurality of differences between the
plurality of types of standard image sizes and the
candidate image size and selects the one type of the
standard image size corresponding to the smallest
one of the plurality of differences.

The image processing device according to any one
of claims 1 - 10, wherein the output device includes
a display device.

The image processing device according to any one
of claims 1 -10, wherein the output device includes
a printing device.

An image processing method of changing a size of
original image data representing an original image
so as to create size-changed image data represent-
ing a size-changed image and outputting the size-
changed image data to an output device in order to
show an image within an image formation areain an
output image, the method comprising the steps of:

determining a target image size of the size-
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changed image data that s to be created, based
on aratio of a predetermined standard character
size to a character size regarding character data
included in the original image data and based
on an image size of the original image data;
changing the size of the original image data so
astocreate the size-changed image data, based
on the determined target size; and

controlling an output of the created size-
changed image data to the output device such
that the size-changed image is shown within the
image formation area in the output image.

14. A computer program that causes a computer to ex-

ecute the image processing method according to
claim 13.
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